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Solar PV policy in Hawaii
LESSONS FROM THE MAINLAND

ABSTRACT
This paper sets out to address the legislative and policy lessons that can be applied to Hawaii’s environmental energy
transformation, from those states on the US mainland who share similar environmental energy integration goals. The two states
with the highest ranking cumulative solar photo-voltaic electricity capacity (California and New Jersey) are assessed, with reference
to their legislation and policy (as it affects the incentivizing of solar photo-voltaic deployment); their progress in developing this
capacity is also detailed. The state of Hawaii is similarly analyzed, with potential areas for improvements to legislation and policy
identified, so as to produce a more effective (productive and low-cost) program for photo-voltaic generation.

INTRODUCTION
The state of Hawaii has one of the most progressive targets for reducing reliance on non-environmental energy sources in the
United States. ‘Environmental energy’ is considered, for this paper, as that electrical energy that is produced from sources with
minimal environmental impact. This includes hydrogen, biomass and biogas, as well as solar, wind, geothermal, ocean thermal
and wave sourced electricity generation. The State of Hawaii has adopted twin Renewable Portfolio Standard (RPS) targets, for a
30% reduction in demand (through efficiency gains), and for 40% of grid electricity supply to be from environmental energy – all
by 2030. These demanding RPS targets are a function of Hawaii’s high dependence on expensive fossil fuels for meeting its
current energy needs, set against a highly diverse and rich set of environmental energy resources.
Hawaii’s clean energy legislation has a long history, dating back to 1974 (and the first oil shock), but the adoption of today’s
demanding RPS targets is relatively recent – through HB 1464, signed into law in 2009, following on from the development of
the Hawaii Clean Energy Initiative (HCEI) in 2008. Therefore its policies can be seen as being at a formative stage, especially
compared to those mainland states with the most longstanding and mature environmental energy programs. California and New
Jersey have seen the deployment of 1,395 megawatts (MW) and 730 MW of solar photo-voltaic (PV) capacity respectively, by
Q1 2012 (Green Tech Media Research and Solar Energy Industry Association (GTM/SEIA), 2012).
By comparison, by the end of 2011, Hawaii had deployed 80MW of nameplate PV capacity (Hawaiian Electric Company, Inc
(HECO), 2012) – although on a per capita basis, Hawaii’s 32.9 Watts ranked higher than California’s (27.4 Watts ) or New
Jersey’s (29.6 Watts ) in 2010 (Interstate Renewable Energy Council (IREC), 2011, pp22).
Given the tight time-lines for delivering on Hawaii’s RPS target, it is critical for the state to fashion an efficient and supportive
regulatory environment for encouraging environmental energy integration. The program will not succeed if it succumbs to
poorly-matched policy designs, as has been exhibited in some other US jurisdictions seeking to develop environmental energy
resources. But it is precisely those states, which have already passed through various iterations of environmental energy policy
(with both notable success and failure), that provide a rich repository of information to aid the framing Hawaii’s own policy and
legislation.
PV is expected to play a pivotal role in Hawaii’s clean energy mix, drawing upon a resource that is estimated to be 1900 GWh
across the six main islands (Department of Business, Economic Development & Tourism (DBEDT), 2011, pp4). The two states
on the US mainland that have the broadest experience of policy design for fostering PV energy generation are California and
New Jersey. Therefore it is salient to review the recent development of policy and legislation in those states, in order to assess
prospects for the current legislative regime in Hawaii. In doing so, however, it needs to be born in mind the following aspects of
the Hawaii energy situation:
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>> Hawaii is physically isolated from any other electricity grid – there are no interconnections to other states or countries
>> Hawaii’s energy network is currently physically segmented, with separate grids for each of the islands
>> Hawaii’s electricity supply and demand are distributed in an heterogeneous fashion, with distinct geographical mismatches
between areas of environmental energy resource and electricity consumption
>> Hawaii island electricity grids have been fed primarily by oil-burning power stations consuming low-sulfur fuel oil (LFSO),
subject to considerable price volatility and supply disruption
These distinctive features of the Hawaii’s energy situation inevitably affect the shape of policies and legislation needed to make
the desired energy transformation a success.

GENERAL STATEMENT OF POSITION
The following areas of policy and legislation offer potential benefits to the goal of improving the effectiveness of Hawaii’s solar
photo-voltaic (PV) generation capacity, and warrant further investigation:
>> An Annual RPS Solicitation for the procurement of RPS eligible capacity should be implemented. This process could readily be
applied to Hawaii grid-side PV systems procurement, and would be beneficial in that it creates a dependable framework for
planning by utilities, regulatory authorities and bidders.
>> Procurement of Utility-owned Generation (UOG) is assessed as being an important part of the mix of environmental energy
delivery channels. The state’s goals could reasonably benefit from mandating that a proportion of PV procured to meet RPS
targets is from UOG.
>> California’s innovative Renewable Auction Mechanism (RAM) pilot program, with its reverse auction procurement process,
offers the potential for reducing the cost of procuring IPP PV capacity. Adopting this approach could be of benefit to Hawaii’s
IOU procurement of environmental energy, including PV.
>> The setting of the fixed rate for Feed-in Tariffs for small grid-side systems can be beneficially allocated to the market, by
making them reference RAM auction prices. This approach offers the benefit of investor security, as afforded by traditional
FIT programs, with a lower cost to ratepayers, as the solar business model evolves, than seen with traditional FIT programs.
>> The Hybrid Bond-PPA model for deploying solar at facilities of non-tax paying public bodies offers the potential for wider PV
installation, and should be pursued at the local level.
>> Energy Efficiency measures must be directly linked to the provision of PV performance and other incentives. This may require
that efficiency schemes be delivered through the IOUs, rather than through third parties.

CONTEXT OF THE ISSUE
THE NEED FOR LEGISLATION TO FOSTER PV DEPLOYMENT
The use of state legislation, to encourage the development and deployment of environmental energy generation, is a policy
approach that flows from two conclusions, concerning the cost basis of energy generation options:
>> First, existing fossil fuel energy generation does not pass on all of the costs associated with its fuel choice, giving such
generation an unfair competitive advantage. Many significant costs are external to the transaction between energy producer
and consumer, and so are not included in the market transaction. But those costs are still incurred by wider society. These
external costs include the impacts of climate change, health impacts from pollution, economic impacts from price volatility
and the financial costs born by national government, in ensuring access to increasingly scarce fossil fuel resources.
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>> Secondly, environmental energy generation technologies are still at an early stage of development (reaching 6% of total US
electricity generation in Mar 2012 (Energy Information Administration (EIA), 2012) and so at a higher point on the descending
marginal cost curve, that is typically exhibited by new technologies . Because the industries supporting environmental energy
research, development and installation are still immature and relatively inefficient, increasing volumes prompt increased
investment in process and technological innovations. From this increased investment, cost reductions are generally expected
to proceed, and this cost descent has in fact been strongly exhibited by both solar and wind power. Environmental energy
generation also has higher initial capital cost of deployment (though low operating costs) when compared to fossil fuel
generation, which has the effect of ‘front-loading’ the need for capital to install such systems.
The obvious solution to the first point is to impose the external costs of fossil fuels onto the producer/consumer relationship,
through carbon pricing or carbon taxing regimes. This has proven to be politically unpalatable. Instead, policy-makers have
focused on a variety of legislative measures to reduce the cost burden of adopting environmental energy technologies, or to
prescribe their increased use through penalties on electricity supplying utilities.
The motive behind such measures is to stimulate the market in environmental energy, with the objective of quickening
the process of cost reduction (due to increasing economies-of-scale and technological innovation) and so to accelerate
environmental energy sectors along their descending cost curves. As this cost reduction materializes, incentives can be
progressively withdrawn, until the point where environmental energy can compete more favorably with fossil fuels.
While there is wide agreement among US states (as well as internationally) on taking this approach to the fostering of nascent
environmental energy sectors, there has been a great diversity in the means – and successes – applied to achieve selfsustaining environmental energy penetration.
SEGMENTED CHANNELS FOR DEPLOYING ENVIRONMENTAL ENERGY
When assessing the benefits and costs associated with different policy designs, it is worth bearing in mind that these policies
are not acting through an homogeneous set of channels. There is a broad spectrum of actors through which environmental
energy such as PV can be deployed. The scalability of PV technology, in particular, lends itself to an extreme range of possible
deployment options. For PV these include:
>> Residential rooftop systems (single unit/ multi unit residences, tenants/ self-owned)
>> Commercial premises-based systems (shops, offices, industrial sites)
>> Public facilities-based systems (governmental agency offices, schools, hospitals)
>> Utility-scale systems (green field, brown field)
>> Separated installations or aggregated ‘virtual power plants’
Each of these channels will have differing financial perspectives and means, as well as distinct legal and fiscal identities, and so
will be affected by legislation and incentives in different ways. For example, public agencies are non-taxpaying entities, and so
may not be able to gain direct benefit from tax-based incentive schemes.
Additionally, the relationship between producer, financier, utility and consumer can take many different forms with PV deployment:
>> Customer-side of meter or grid-side of meter
>> Grid connected or off-grid systems
>> Utility owned generation (UOG) or Independent power produced (IPP) generation
>> Outright purchase of systems or leases, through third parties
These forms of deployment have their own set of benefits and drawbacks, both from the point of view of the parties involved,
and with respect to the nature of the grid, and to local environmental resource distribution. These differences will naturally feed
into the details of state policy for raising levels of environmental energy integration. Different legislative and incentive approaches
will therefore need to be tailored to suit the mix of generation-scale, actors and finance models that each state has identified as
appropriate to it.
Lessons from the Mainland 
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THE IMPORTANCE OF ENERGY CONSERVATION, EFFICIENCY AND DEMAND MEASURES
Although this paper is primarily concerned with legislation that relates to the promotion of PV electricity generation, the
importance of energy conservation, efficiency and demand (ECED) measures makes it essential to consider the legislative
aspects of ECED for PV programs. It is a central tenet of a properly designed environmental energy program that resources must
be focused on ECED to at least an equivalent degree as those that are focused on deploying environmental energy generation.
The move to high-penetration of environmental energy generation is a qualitative transformation – the nature of power
generation, and its very quality, will be fundamentally altered. Instead of a centralized generation and distribution (and passive
consumption), high-penetration environmental energy will see diverse and distributed generation, variable supply (and active
demand management). A sustained and comprehensive set of ECED measures, to reduce energy demand, is an essential step in
reducing the risks inherent to such a major infrastructure transformation.

OVERVIEW OF CALIFORNIA PV LEGISLATION AND POLICY
California, with its long-standing emphasis on developing high-technology industries, has placed significant state resources –
financial and legislative – over the course of over three decades, to the task of building up its PV industry. Since 2000, the state
has directed its efforts along two tracks of policy: one to foster utility-scale renewable energy development, and the other to
stimulate customer-side (self-) generation.
RENEWABLE PORTFOLIO STANDARD
California first signed off on RPS legislation in 2002, with Senate Bill 1078, which required that 20% of all electricity sales
through retailers (equivalent to 51,600 GWh for 2010’s 258,000 GWh of state retail electricity sales) should be from renewable
energy sources by 2017. Subsequent legislation has upped that target, so that with the April 2011 sign-off of Senate Bill X1-2, a
30% RPS goal for renewable energy by 2020 is now mandated.
While the RPS target is primarily a framework to encourage mid- to large-scale environmental energy projects, it is being
delivered through four separate programs, designed to appeal to different segments of the environmental energy market
(California Public Utilities Commission (CPUC), 2012, pp15):
>> Annual RPS Solicitation: this process is led by the three state IOU’s (SCE, PG&E and SDG&E), who specify the types of
environmental energy projects they require on an annual basis. The Annual Solicitation covers all environmental energy
technologies, and any project with a capacity greater than one megawatt (MW). Bids can be accepted from outside California,
as long as they are within the WECC. Bids are placed by power suppliers, who are then selected using a ‘least cost best-fit’
set of criteria. Qualifying projects earn Renewable Energy Certificates (RECs) for every unit of electricity generation, which are
bundled with the energy supply, and locally (within California) tradable. There is an ongoing legislative process to transition
RECs to allow a proportion of them to become unbundled. When unbundled, RECs can be traded separately from the energy
generation, and so be entered into the regional market (Western Electricity Coordinating Council (WECC)).
>> Feed-In Tariff: In addition to the Annual Solicitation for RPS capacity, California has also introduced a significant Feedin-Tariff (FIT) program, aimed at small renewable generators, such as commercial-sited providers. This was introduced in
2006, through Assembly Bill (AB) 1969. Section § 399.20 was added to the Public Utilities Code, which allowed FIT rates to
be paid for installations of environmental energy of less than 1.5 MW. The program has been extended recently, with a new
pricing mechanism applying to projects from 1.5 MW to 3 MW, and the capacity raised to 750MW. The CPUC states that
this FIT program, with its standardized terms and conditions, is particularly attractive to smaller generators, who can avoid
costly contractual negotiations. Tariffs paid to producers have been fixed annually with reference to a benchmark Market
Price Reference (MPR), the theoretical levellized cost of a 500 MW natural gas plant. A FIT rate of $93.75/MWh (9.3c/kWh)
was adopted for 2011. From 2012, the rate will be set with reference to prices achieved through the Renewable Auction
Mechanism (the Renewable Market Adjusting Tariff, or Re-MAT).
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>> Renewable Auction Mechanism (RAM): this is a newly introduced (starting in 2011) alternative to the RPS Solicitation process,
and is intended to incentivize mid-scale projects to supply environmental energy (including PV) to the grid. It allows the three
state IOU’s to accept bids from environmental energy suppliers for projects sized between 3MW and 20MW. It was implemented
through Section 399.20 of AB1969 (covering Feed-in-Tariffs), but allows for a market determination of the contractual tariff.
Prospective suppliers bid based on their own projected fixed costs, and bidders are then selected by the IOU on a reverse auction
basis. Initially the RAM is a pilot project, restricted to 4 auctions over 2 years, with a cap of 1299MW of capacity. In order to
streamline the process, terms and conditions of contracts are standardized by each environmental energy type (including PV).
>> Utility Solar PV Programs: These programs, signed-off in 2009, allow the three state IOU’s to develop large-scale solar PV
generation. The utilities can install, and operate, utility-owned generation (UOG) PV capacity, and can also purchase an equal
capacity supplied through power purchase agreements (PPA’s) with independent power producers (IPP’s). In aggregate these
programs aim to deliver 1,100 MW of PV capacity to the grid, 50% of which will be UOG, 50% of which will be IPP supplied.
Both UOG and IPP PV capacity will be RPS eligible.
Backing up the drive to meet the RPS targets through these four programs are potential punitive measures for the load serving
entities (LSE) charged with hitting the targets. Those that fail to meet their RPS target can be penalized at 5 cents/kWh ($50/
MWh) of generation, capped at $25 million per LSE per year. Thus far, these penalties have not needed to be invoked, as the
RPS targets have been met by all qualifying LSE’s.
CALIFORNIA SOLAR INITIATIVE
The second legislative strand of California’s push for increased levels of environmental energy generation comes from the
consumer-side of the meter – primarily through the California Solar Initiative (CSI). This is a rebate-based initiative, which has
made available $2.2bn over ten years for cash rebates to IOU-customers who have installed PV.
The CSI was authorized in 2006 through Senate Bill 1 (Murray). The CPUC was given the task of developing and overseeing
the program, which was first put in place in January 2007, after a series of CPUC regulatory orders throughout 2006. A total of
1,940MW of PV capacity was expected to be delivered over the 10 year course of the program (2007-2016).
It includes separate component programs (at 85MW capacity each) to aid low income families in single residences (Single-family
Affordable Solar Homes (SASH) Program) and low income families in multi-unit residences (Multi-family Affordable Solar Housing
(MASH) Program).
The main component is being delivered through the General Market CSI Rebate, however (see Chart 1 below).
INCENTIVE TYPE
PBI
EPBB
$0.60

MW
1800

$3.50

$0.45

$3.00

$0.40

$2.50

$0.30

$2.00

$0.25

$1.50

$0.15

$1.00

$0.05

$0.50

$0.00

$0.00

MW in
Step

Government &
Non-profit incentive

1600
1400
1200
1000

Commercial &
Residential incentive

800
MW Installed
600
400
200

1

2

3

4

5

6

7

8

9

10

0

INCENTIVE STEP LEVEL
PBI: Performance Based Incentive, paid over 5 years, in $/kWh
EPBB: Expected Performance Based Buydown, paid upfront, in $/W

Chart 1: Performance-based incentives under CSI, for either per kWh (PBI), or kW (EPBB), Go Solar California (2012).
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This is a stepped incentive initiative, with a declining level of rebate as the cumulative MW of installed PV approaches the target
(1750 MW of customer-sited PV capacity). The CSI Rebate consists of either a cash rebate for installation costs (per kW) for
small installations (less than 30kW) or Performance Based Incentives (PBI) for electricity produced, by larger installations
(greater than 30kW). PBI rates have varied from 50c/kWh for government installations in step 1, to 2.5c/kWh for residential
systems in step 10, and are paid to customers for 5 years only. As of June 2012, all parts of the General Market CSI Rebate
program reside on step 8 to 10 (with step 10 being the final tranche of incentives delivered through the initiative).
Net Energy Metering: California also allows customer-sited PV generation to apply for Net Energy Metering (NEM) status.
This allows for bidirectional-flows of electricity between the utility and the customer, as net electricity use swings from
deficit to surplus during PV generation fluctuations. Additionally, since October 2009, when bill AB 920 was signed into law,
customers receive a credit for any Net Surplus Generation over a 12-month period (according to utility-specific special tariffs).
NEM is capped to 5% of the customer’s IOU’s aggregate customer peak demand, though the exact definition of this has been
contentious. According to CUPC Decision 12-05-036 (which revised the calculation of the NEM cap) up to 2 GW of PV capacity
is likely to be eligible for NEM across the three state IOU’s ratebases. The majority of customer-side installations have opted to
employ NEM.
Energy Efficiency: California is currently engaged in a three-year energy efficiency (EE) program that has allocated $3.1bn to
promote four high-impact goals (CPUC, 2011b):
>> net zero energy for homes by 2020net zero energy for commercial premises by 2030
>> major upgrades to HVAC technology
>> a significant low-income EE program
The program also includes $100m for EE retrofitting to 100,000 residences. There is, however, no explicit linkage between
customer-side environmental energy (and so PV) incentives made available through NEM and CSI, and the provision of EE
incentives.
DELIVERABLES FROM CALIFORNIA’S PV LEGISLATIVE EFFORTS
As the state that has gone furthest in terms of environmental energy penetration (with the its three state IOUs reporting a 17%
penetration of RPS-eligible generation by end 2010 (CPUC, 2011, pp2)), the legislative efforts by California can be seen as
having enabled significant progress towards its RPS goal. The deployment of environmental energy (including solar PV) can be
seen to have occurred across the spectrum of channels for delivery:
California Solar Initiative: The CSI has delivered 854 MW of installed solar PV capacity on the customer side of the meter, as
of June 2012 (Go Solar California, 2012b), with an additional 343 MW pending, giving a cumulative total of 1,197 MW. A total
target of 1940 MW is required by 2016.
Net Energy Metering: California’s NEM has been taken up by most customers who have have installed solar PV on their
premises (CUPC, 2012b)

“The vast majority of solar PV customer-generators choose to be on a NEM tariff,
with over 40,000 residential and non-residential accounts enrolled in California’s
NEM program”
This implies the installed capacity that is net metered is a sizable portion of the 854 MW of PV delivered through the CSI. It is
likely that once the CSI is complete, the revised 2 GW NEM cap (as 5% of aggregate peak customer demand) will be close to
being reached.
Feed-In Tariff: Under the existing FIT (AB 1969), which pays a rate each year that is based on the MPR (Market Price Referent),
only 23 MW of environmental energy has been bought online. However, another 174 MW of capacity is under contract and in
development, for the three state IOU’s. That is a significant portion of the total potential allocation of 750 MW.
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Renewable Auction Mechanism: This pilot program is already bringing a substantial potential capacity of environmental
energy generation online, after only two auctions. The first RAM auction in November 2011, produced 13 renewable contracts
for 140 MW, the majority solar PV. There also appeared to be considerable developer interest in this first RAM, with two IOUs
receiving 212 bids between them (SolarServer, 2012) , helping to produce a low wholesale price, $89.23/MW (8.9c/kWh). The
second auction, in April 2012, had a target RPS procurement of 362 MW capacity. The detailed results are not yet available.
Investor-owned Utility PV: Not all of the three state IOU’s have all met their targets under this five year program. PG&E
solicited, selected and is now deploying 100 MW of PV capacity – 50 MW of which is utility-owned, 50MW of which is sourced
through a PPA with IPP’s (Marshall, J., Pacific Gas & Electric, 2012) – from its 2011 RFO (Request for Offer). PG&E is also
moving forward on the 2012 RFO.
The commercial rooftop program allotted to SCE (which sought to fill its 500 MW quota with 1 to 2 MW rooftop installations)
has, however, been scaled back. The CPUC approved a revision downwards to 250 MW, and increased the proportion that SCE
can install, of ground-mounted PV, to 20%. As of Q1 2012, SCE has connected 71 MW of rooftop UOG, with 40 MW of rooftop
UOG in the process of deployment; 51 MW of IPP contracts have been awarded, and are expected online in the next 18 months
(Southern California Edison (SCE), 2012, pp13).

NEW JERSEY’S PV POLICY – FAILURE FROM SUCCESS
New Jersey’s legislative support for increased levels of environmental energy generation has differed from that of California in
several important respects, and can be seen to have been extremely innovative. But New Jersey’s environmental energy program
has also experienced problems, resulting in sudden shifts in policy that are far from conducive to sustaining investor confidence.
The major push towards environmental energy undertaken in New Jersey was an intrinsic part of the state’s ambitious program
to restructure its electricity generation, and open it up to market forces. The Electric Discount and Energy Competition Act
(EDECA), adopted by the state in 1999, sought to reduce electricity costs for consumers by allowing wider participation in energy
generation by unregulated LSEs, and by joining a tristate energy market (the PJM, with founding states of Pennsylvania, New
Jersey, and Maryland).
New Jersey’s Clean Energy Program: The state’s energy efficiency program is funded by a Public Benefit Fund (PBF) from
utility rates, and administered by the Office of Clean Energy since 2003. In 2010-11 the budget was set at $500m, overseeing
a number of programs, including rebates for energy efficient equipment, improvement loans, performance-based incentives,
as well as education and advice. There is no direct link between the provision of incentives for deploying environmental energy
generation on-site, and the prior completion of energy efficiency measures at the installation site.
Renewable Portfolio Standards: New Jersey has also adopted a RPS (through N.J. Stat. § 48:3-49 in 1999) which requires
a 22.5% procurement of electricity from qualifying renewable sources by 2021 (equivalent to 17,800 GWh for 2010’s 79,200
GWh total retail sales). A specific portion of that target was allocated for solar energy, labeled the ‘solar carve-out’. This
stipulates that 2,518 GWh of power be supplied from solar sources in 2021 (rising to 5,316 GWh by 2026). The obligations to
meet these targets was placed upon the state’s unregulated LSE’s, who face fines if they failed to comply with them.
Renewable Energy Certificates: The mechanism through which RPS targets – and their solar specific segment – were to be
achieved has relied heavily (since 2007) on tradeable Renewable Energy Certificates (RECs). Unlike the California RECs that
are bundled with that state’s renewable energy production (which have, until recently, been largely untradeable), New Jersey’s
RECs (including Solar RECs, or SRECs) were unbundled and tradeable from the onset. One REC is issued to a certified PV energy
supplier for each MW of energy it produces, for a period of 15 years. This is a key difference in New Jersey’s approach, based
on the supposition that a market in RECs can deliver performance subsidies more efficiently than Feed-in-Tariffs.
LSE’s are obligated to purchase a designated portion of their electricity generation from renewable sources, or to purchase an
equivalent amount of RECs. Failure to do so causes the LSEs to suffer a penalty:
>> The alternative compliance payment (ACP) for failure to comply with non-solar targets
>> The solar alternative compliance payment (SACP) when the solar carve-out is missed
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>> These payments were initially set (in 2004) at between 5c per kWh and 30c per kWh ($50 and $300 per MWh). The SCAP is
now set by the Board of Public Utilities (BPU) according to a rolling 8-year schedule.
>> Since 2008, the SCAP varied from 71c per kWh ($711 per MWh), for 2009, to 59c per kWh ($594 per MWh) for 2016.
Because SRECS can be bought and sold on an open market, their price fluctuates according to supply and demand, with
the SCAP acting effectively as a cap. RECs were selected by the New Jersey administration, as the policy mechanism for
encouraging environmental energy adoption – over Feed-In Tariffs – primarily because of this market mechanism. It was hoped
that the market would set the most efficient price for the incentive to be paid to generators of environmental (and solar) power,
and so limit costs to ratepayers. However, no mechanism was provided for a floor to the price of RECs or SRECs.
THE NEW JERSEY SREC BOOM AND BUST
That lack of a floor price for SRECs has proved highly problematic, for New Jersey’s solar industry, since November 2011. As
recently as March 2011 the monthly average price was $630 per SREC, relative to a SCAP of $675 (New Jersey’s Clean Energy
Program (NJCEP, 2012), providing a significant revenue stream for qualified systems. This high value of SRECs, while supply
was short, led to a boom in supply of additional PV capacity, reaching 730 MW of cumulative SREC-eligible PV by March 2012.
Unfortunately, this additional capacity created a considerable surplus of SRECs in 2011, which the BPU now estimates as being
capable of producing 843,000 SRECs per year. That compares to New Jersey’s RPS requirement for 2012 of 442,000 SRECs
(NJCEP, 2012). Inevitably, the price collapsed: in March 2012, the monthly average SREC price had fallen to $250 per SREC,
relative to a SCAP of $658 (NJCEP, 2012). By May 2012, the average auction price was at $115 (see Chart 2 below)
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Chart 2: New Jersey SREC Prices, average monthly auction for most recent vintage (after SRECTrade, 2012)
This extreme volatility is hindering New Jersey’s progress towards meeting its RPS obligations, as investors confidence in solar
installations is undermined. It also potentially threatens the prospects of, and employment in, the solar PV industry. The head of
the BPU, Robert Hanna, has said (NJ.com, 2012):

“(SRECs) are at a level where they will not sustain the solar market going forward, so we
do need a legislative solution”
Currently that legislative solution is still being sought, some 9 months since the SREC price collapse became evident. It seems
apparent that a poorly designed market mechanism, intended to reduce costs, can actually threaten the long-term objectives of
an incentive program.
8
www.rpdelio.com

SOLAR PV POLICY IN HAWAII

WHITE PAPER
SUCCESSFUL PV DEPLOYMENT FOR PUBLIC ENTITIES – THE NJ MORRIS MODEL
Whilst New Jersey has seen parts of its solar program suffering from a poorly constructed market mechanism, other innovative
aspects of its PV program have met with greater success. In particular, the development of a new financing model – the hybrid
bond-PPA – shows a way forward for public entities seeking to deploy PV. Although such hybrid bond-PPA’s are primarily a
contractual/ financial tool arranged at the local level, there are several key legislative features that make them feasible.
A hybrid bond-PPA model seeks to take advantage of the lower financing costs available to some local government agencies,
while still allowing for subscription to the tax-based financial inducements offered at federal level (primarily the Investment Tax
Credit) as well as at the state level. In addition to significantly increasing utility bill savings (through reduced project costs) these
new models – often referred to as the ‘Morris Model’, after the New Jersey county that pioneered them – also offer a greater
degree of flexibility to government agencies.
TERMS OF A ‘MORRIS MODEL’ HYBRID BOND-PPA FINANCING
Critical to the successful implementation of the ‘Morris Model’ is the clear contractual distinction between the solar developer,
who owns the system, and the customer (the public entity) who is purchasing power from the installed system. The ‘Morris
Model’ for a hybrid bond-PPA scheme involves the following elements:
>> The public entity (such as the state or county) who can issue low-interest government bonds
>> A request for proposals (RFP) to allow for the selection of a Solar Developer
>> The transfer of capital from the local bond to the selected Solar Developer to finance the installation
>> The leasing of the solar PV system by the public entity from the Solar Developer, who receives lease payments in return
>> The payment by the public entity agrees for electricity produced by the PV system to the Solar Developer, through a PPA
The illustrative schedule of cash flows between the parties is set out below. Because the bond issued is for private use (funding
a private entity) it is considered a taxable bond. The enhanced credit rating of the public entity ensures that the lease payments
that the Solar Developer pays (covering the interest payments on the bond) are less than would be achieved by the Solar
Developer themselves. Part of that lower cost is passed back to the public entity, as reduced PPA payments for the energy
supplied.

Solar
Developer

PPA
payments
for energy

Bondholder

Development
capital

Development
capital

Principal+
interest

Lease
payments

County/State
Government

Figure 1: Scheme of cash flows for hybrid bond-PPA (from NREL, 2011)
Additionally, although the public entity themselves are tax exempt, the private Solar Developer is not, and so can take full
advantage of any tax-related solar PV incentives. This also helps to lower the costs of the project.
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Security for the public entity is assured through the posting of what is called the ‘security deficiency’ by the developer. This
amounts to the net of the bond principle and interest payments, less the PPA payments and additional incentive revenues owed
the developer. The security deficiency covers any potential financial loss that would be incurred as a result of a default by the
Developer.
Other advantages also accrue to the public entity. Because they are in the position of PPA financier, the government agency can
better stipulate the terms of the project. They are also not liable for operation and maintenance of the system, which remain the
responsibility of the private Developer (who is considered the system owner in principle).
REQUIRED CRITERIA FOR IMPLEMENTING MORRIS MODEL HYBRID BOND-PPA APPROACH
In order for the hybrid bond-PPA Morris model to be viable, the following criteria have been assessed as needing to be satisfied
(Kreycik, C., National Renewable Energy Laboratory (NREL), 2011):
Renewable energy law: the state must have a renewable energy support policy that incentivizes third-party developers. This
could include solar set-asides, RPS, REC markets, tax credits, or Feed-In Tariffs. In New Jersey, the primary incentive has been
the receipt of SRECs, which can be sold on the market.
Streamlined bond approval process: The issuance and approval of bonds by local government needs to be simple and timely,
to avoid incurring disruptive and costly project delays. In the Morris County case, because of the lack of precedent, the initial
tranches of bonds issued by the Morris County Improvement Authority, took 18 months to finalize. Subsequent hybrid bond-PPA
issues in New Jersey, however, have been finalized in 5 months or less.
Regulation to enable PPA’s: the state must have utility legislation which allows third-parties to own solar PV capacity that is
hosted on customer sites, while not being considered as a utility. In New Jersey, this was enacted in 1999 through §48:3-51.
Multi-year public contracts allowed: There should not be statutory limits to contract lengths that would interfere with the 15
year time frames over which such hybrid contracts typically extend.

ASSESSING HAWAII’S PV LEGISLATION
Although the development of Hawaii’s policy has been largely concurrent with these two extensive (and long-standing)
state deployers of PV capacity (California and New Jersey), the adoption of substantial RPS targets (with a 40% target for
environmental energy energy use by 2030) is relatively recent. Following the signing of the Memorandum of Understanding
between the federal Department of Energy and Hawaii state agencies in 2008 (as part of the Hawaii Clean Energy Imitative
(HCEI)), the new RPS targets were only signed off with HB 1464 in June 2009.
Therefore, Hawaii’s current energy policies have been part-informed by the results achieved by California, New Jersey, and other
mainland states. Hawaii’s policy approach, however, is also channeled by its aforementioned peculiarities: being a geographically
isolated state, that is highly dependent on the most expensive and volatile of fuels for electricity generation. To a large extent,
with electricity rates the highest in the US (averaging 25c/kWh in 2010 (EIA, 2011)), the Hawaiian state government has a
greater degree of latitude in fashioning environmental energy policy than mainland states. The avoided costs of displacing fossil
fuel generation with environmental energy generation are readily apparent in Hawaii, even without financial inducements.
However, given that the state has determined to expedite its energy transition – through signing up to an extremely progressive
time-line in its RPS – the need to ensure that this rapid transformation does not become a costly one is paramount. Therefore
policy design and legislation are critically important.
OVERVIEW OF HAWAII’S PV LEGISLATION AND POLICY
Renewable Portfolio Standard: Hawaii has adopted final RPS targets of a 30% reduction in demand (through efficiency gains),
and another for 40% of grid electricity to be supplied from environmental energy – by 2030. The interim target for renewable
energy is 25% by 2020. There are, however, no PUC mandates to indicate the composition of the environmental energy to be
deployed, or programs that the state’s IOU’s are expected to enroll in. Penalties for missing targets are at the discretion of the
HPUC, and have been set at $20/MWh (20c/kWh).
10
www.rpdelio.com

SOLAR PV POLICY IN HAWAII

WHITE PAPER
Hawaii Energy Efficiency Program: The state’s current energy efficiency program is funded by a Public Benefit Fund (PBF) from
utility rates, administered by a third-party, rather than the utilities, since 2009. In 2010-11 the budget was set at $32m, providing
rebates for energy efficient equipment, advice and retrofits. There is no direct link between the provision of incentives for deploying
environmental energy generation on-site, and the prior completion of energy efficiency measures at the installation site.
The demanding target of a 30% reduction in electricity demand, to be achieved in part through efficiency measures, will be met by
a separate Energy Efficiency Portfolio Standard (EEPS). This was created in 2009, by HB 1464 of 2009, and will come into force
in 2015. It gives the HPUC the task setting interim goals to achieve a 4,300 gigawatt-hour (GWh) reduction in electricity use by
2030. This would be the equivalent, assuming a 8,760 hour annual uptime capacity, of turning off a 490 MW power plant.
Solar and Wind Corporate and Personal Energy Tax Credit: These are offered at 35% tax credit for the cost of installing PV
solar for corporate and personal tax-payers. Both credits can be carried forward from one tax year to the next. These tax credits
can be voluntarily waived (refunded), which is may be of benefit for those seeking to claim the higher schedule of rates for the
Feed-In-Tariff.
Net Energy Metering (NEM): Hawaii operates three NEM schemes for its residential, commercial and government customers,
each scheme being particular to one of the three grid subsystems found on the main islands. Solar PV is one of the qualifying
technologies for Tier 1 renewable energy sources.
>> Hawaiian Electric Company (HECO) NEM stipulates that the system capacity is limited to 100 kW, with aggregate capacity
limited to 15% of the local circuit distribution threshold for distributed generation (DG) penetration.
>> Hawaii Electric Light Company (HELCO) and Maui Electric Company (MECO), (subsidiaries of HECO) stipulate a system
capacity of up to 100 kW. The aggregate capacity of NEM systems is limited to 15% of the local circuit distribution threshold
for DG penetration.
>> Kauai Island Utility Cooperative (KIUC), stipulates an individual system capacity limit of 50 kW, with an aggregate capacity
limited to only 1% of KIUC’s overall peak demand.
Feed-In-Tariffs: Hawaii’s Feed-In Tariffs (FIT) were introduced by a series of dockets from the HPUC between September 2009
and November 2011, when the final tier FIT rates were agreed. They are ultimately seen as superseding the NEM measures, and
vary by renewable technology and nameplate capacity. For solar PV the rates are:
–– Tier 1 PV Less than or equal to 20 kW: $0.218/kWh
–– Tier 2 PV Greater than 20 kW, less than or equal to 500 kW on Oahu, 250 kW on Maui and Hawaii, and 100 kW on Lanai
and Molokai: $0.189/kWh
–– Tier 3 PV Greater Tier 2 limits, less than or equal to 5 MW: $0.197/kWh
If the tax credit refund option is enacted, the following higher rates apply:
–– Tier 1 PV: $0.274/kWh
–– Tier 2 PV: $0.238/kWh
–– Tier 3 PV: $0.236/kWh
These are amounts that are paid to registered applicants, both residential and commercial – according to a 20-year fixed
contract – up to capacity limits that are applied to each island as follows:
–– Oahu – 60 MW
–– Big Island – 10 MW
–– Maui, Lanai, Molokai (combined) – 10 MW
All of these FIT programs have filled queues up to their original target capacities, and the HPUC is reviewing whether to increase
them.
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STATE-BY-STATE COMPARISONS
SUMMARY OF ELECTRICITY PRODUCTION

State
California

Total Electricity
Generation (GWh)

Renewable
Capacity(MW)

Renewable
Generation (GWh)

Electricity Rates
(cents/kWh)

204,125

16,460

58,881

13.0 (11th)

New Jersey

65,682

230

868

14.7 (6th)

Hawaii

10,836

340

817

25.1 (1st)

Table 1: Comparison of state electricity generation, renewable capacity and generation and electricity rates in the three
states assessed (after 2010 (EIA, 2012))
California had a three-fold lead in total electricity generation, in 2010, over New Jersey, which had a six-fold lead over Hawaii.
However, Hawaii has a similar level of generation attributed to renewable energy to that of New Jersey, implying a much higher
rate of penetration of renewables within its electricity generation mix.
SOLAR ELECTRICITY GENERATION
State
California
New Jersey
Hawaii

2008 (GWh)

2009 (GWh)

2010 (GWh)

2011 (GWh)

670

647

769

874

3

11

21

91

<1

1

2

9

Table 2: Comparison of state solar electricity generation for the three states assessed, from 2008- 2011, both PV and CSP
(after EIA, 2012))
However, in solar generation, Hawaii lags significantly behind New Jersey (by an order of magnitude), while California has
installed a solar capacity capable of generating electricity to an order of magnitude greater again than New Jersey’s. Both Hawaii
and New Jersey have shown exponential rates of growth in solar generation.
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RENEWABLE PORTFOLIO STANDARD TARGETS
RPS TARGETS BY STATE
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Chart 3: Comparison of the RPS Targets for period 2005-2040 for the three states assessed(after DSIRE, 2012)
Hawaii can be seen to have the highest RPS target of the three states looked at, and has a steeper and more continuous rate of
targeted growth than either California or New Jersey. Additionally Hawaii’s progress to date (light blue dotted line) is significantly
ahead of the RPS target rates.
INCENTIVES AND PENALTIES
PENALTY FOR NON-COMPLIANCE WITH RPS (BY STATE)
$80

Low

$70

High

$60
$50
$40
$30
$20
$10
$0

Hawaii

California

New Jersey

RPS PENALTY ($/MWH)

Chart 4: Comparison of the RPS penalties for the three states assessed(DSIRE, 2012)
Hawaii has a significantly lower rate of penalty levied on the utilities , for non-compliance with RPS targets, than California or
New Jersey.
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RECOMMENDATIONS FOR HAWAII’S PV LEGISLATION AND POLICY
LESSONS FROM CALIFORNIA
The Californian approach to boosting PV deployment has been both broad and deep. It has focused efforts across the full
spectrum of possible delivery channels – from small customer-side installations, to small-scale distributed generation close to
load-centers, to mid-scale utility-side and large utility projects far removed from load-centers. Both customer installed, utilityowned and independent power produced generation has been encouraged.
This diversity in delivery can be seen as beneficial, as it removes dependence on a narrow segment or power suppliers, so
reducing the risks inherent in the transformative process of enabling the grid for environmental energy generation. The following
aspects of the California program may be potentially beneficial when applied to Hawaii’s own efforts to increase PV penetration:
Annual RPS Solicitation: The CPUC has laid out a formal calendar framework and procedures for the three state IOUs to follow, in
their procurement of RPS eligible capacity. This regularity and predictability aids investor (and supplier) confidence and familiarity,
increasing bid quality and quantity. It also provides a strong immediate focus for both utility and IOU on achieving RPS targets.

Recommendation: This process could readily be applied to Hawaii grid-side
PV systems procurement, and would be beneficial.
UOG PV procurement: California has allowed for a sizable (550 MW) portion of PV capacity to be utility-owned generation.
Ensuring that a reasonable proportion of supplied solar capacity is UOG has many benefits, including
>> Increasing the diversity of suppliers
>> Increasing the utility-side expertise of and participation in generation
>> Reducing the cost to ratepayers
>> Reducing the environmental energy integration risks
>> Reducing the cost of curtailment, as enforced through IPP curtailment premiums

Recommendation: Hawaii currently has no targets for IPP versus UOG procurement.
The state could reasonably benefit from mandating a proportion of PV procured to
meet RPS targets is from UOG.
Renewable Auction Mechanism: California’s RAM pilot program uses a reverse auction process for a tranche of its
environmental energy (and so PV) procurement. This has attracted a deep pool of bidders, and because bidders are selected on
a ‘least-cost’ basis, it offers the potential for reducing the cost of procuring IPP PV capacity.

Recommendation: If the California RAM pilot proves itself, this approach could be of
benefit to Hawaii’s IOU procurement of environmental energy, including PV.
Feed-in Tariff Rates: California’s FIT rates have been substantially lower (the first RAM, which is to be the new reference for
California’s FIT, had a rate $89.23/MW (8.9c /kWh)) than Hawaii’s (with FIT rates that range between 18.9 c/kWh and 27.4
kWh, based on tier and location) . This is a large discrepancy, even allowing for Hawaii’s higher utility rates, and the fact that
California’s FIT regime is intended to act as a performance incentive for small grid-side suppliers, whereas Hawaii’s tiered rates
apply to both small-scale customer-side generation, and larger grid-side installations.
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California’s FIT are shortly to be based on a market-determined rate, using the RAM auction prices as a reference. The
indications are that these will further lower the FIT rates. This approach is innovative, although still in pilot form. It does, however,
offer the possibility of maintaining the security afforded by traditional FIT programs – at a lower cost to ratepayers – while still
allowing suppliers to earn a reasonable rate of return. This is because the RAM prices reflect the bidder-assessed costs that will
allow them to receive a profit on their investments.

Recommendation: If California’s RAM pilot proves itself, this approach could be of benefit
in determining Hawaii’s Tier 2 and Tier 3 FIT rates, reducing the cost to ratepayers.
Planned FIT capacity bands: California’s customer-side performance incentives are supplied through the stepped CSI
(California Solar Initiative) program, which defines the capacity of customer-side PV desired, and offers a planned, decreasing
set of incentives as PV capacity increases. This approach has accelerated the deployment of PV at customer sites, while clearly
defining the costs expected to be born. The equivalent in Hawaii is the Tier 1 FIT, which is circumscribed by low capacity limits,
with its queue now filled. Additionally, there is no published schedule of FIT step-downs in the Hawaiian scheme.

Recommendation: Given the demonstrated effect of accelerating PV deployment from
a planned stepped capacity approach, this could be a useful policy to enact in Hawaii for
accelerating its own important customer-side PV deployment.
LESSONS FROM NEW JERSEY
Solar Renewable Energy Certificates: Although New Jersey’s SREC market has been proven to be flawed, this does not
necessarily mean that REC-based policies are inevitably prone to failure. A SREC floor price may well have averted the current
predicament seen in New Jersey. However, the problems seen have validated one of the criticisms leveled at REC markets – that
inherent price volatility reduces the certainty of cash-flows that investors will receive from participating in them. That makes
SREC markets potentially less attractive to long-term investors, though conversely it may encourage speculative investors.

Recommendation: As Hawaii has already followed a route towards the more certain
performance-based incentives offered by FIT, a move to REC would seem inadvisable.
However, because FITs have also proven costly to ratepayers, the hybrid FIT envisioned
under California’s RAM scheme is likely worth further consideration.
Hybrid Bond-PPA model: This scheme has proven successful in New Jersey, and has helped to bring on board another
important channel for PV deployment – installations at the facilities of non-tax paying public bodies.

Recommendation: Hawaii meets the legislative criteria for such schemes, and these
should be pursued at the local level.
Energy Efficiency: None of the states looked at (California, New Jersey or Hawaii) currently insists on energy efficiency measures
as an integral part of their customer-side incentive schemes (although California does insists on energy efficiency audits).

Recommendation: This is a major oversight, and should rectified by ensuring that the
deployment of customer-side generation has verified efficiency measures directly linked
to the provision of the incentives. It may be more effective for such efficiency schemes
to be delivered through the IOUs, rather than through third parties.
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Business success is not measured by the executive team’s ability to imagine a winning corporate strategy, but by their ability
to implement that strategy through innovative cross functional initiatives, employing projects to realize these new business
capabilities. By partnering with R.P. Delio & Company companies benefit from the focus and attention that can only come from
a small privately held consultancy, committed to Engineering Program Success. We understand the challenges organizations
face when implementing transformational change. Our client’s success is achieved through our ability to deliver stakeholders
alignment on strategy, initiatives, and scope across the entire portfolio. We bring an unwavering commitment to analytical quality
control, crisp communication, the integration of risk management and our strength in construction estimating.
Our focus is on the development and delivery of a programmatic approach to project delivery at the intersection of renewable
energy, public policy, and electrical utility. We are highly selective in the markets we enter, and leverage being one of the
only privately held firms that can bring a global reach and a local understanding. We believe the challenge for executives
is in the planning, not the executing. Our activities span the full spectrum of facility, technology, process and design. By
understanding relationships and applying entrepreneurship, our vision is helping to build a cleaner, leaner, greener,
brighter better world.
Here is where we add significant value. We help leading companies drive business transformation by providing industry
leading utility integration renewable energy program management and project development consulting services,
methods, financing and tools. We’ve been engaged in some of the largest, highest profile and most effective renewable
energy business transformation programs in US history. You can rely on us to help you develop a well-crafted strategy and
drive a well-executed plan.
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